MMVHUCTEPCTBO OBPA30OBAHUA U HAYKM

JIOHELIKOW HAPOJIHOM PECITYBJIMKU
I'OCYJIAPCTBEHHOE OBEPA3OBATEJILHOE YUPEXJIEHUE
BBLICLIEI'O I‘IP()(DLC( 1/101 IAJIbHOl“O OBPA3OBAHUS

P/KIALO:
IEpBLII IpopekTop

PABOYASA ITPOI'PAMMA JUCIHUITJINHBI
51.B./19.04.01 DaekTpocHa0KeHNe rOPo/10B

(koI ¥ HaMEHOBaHKE JUCUUILTHHBI COTIACHO y4eOHOMY IUIaHY)

Hanpagienue nmoaroToBKu: 13.04.02 DyieKTpodHEPreTHKA U DIEKTPOTEXHUKA
HamnpasneHHnocts (poduib): DNeKTPOCHA0KEHHUE U IHEProcOepekeHre
[Iporpamma: Marucrparypa
dopma oOydeHus: OYHas, 3a0YHas
dopma 00ydICHUS: OuHas 3aoyHas
Cemectp(n) 2 2
OO61rast Tpy10EMKOCTBH B 3.€./9acax 3/108 3/108
KonTakTHas pabora (4ac.), B TOM 4uclie: 55 16
JeKnuH (Jac.) 34 6
IpaKTUYECKHUE (CEMUHAPCKUE) 3aHITHS (4ac.) 17 4
nJabopaTopHble paboThI (Yac.) - -
CamocrosiTenbHast padoTa (4ac.), B TOM YHCIIe 17 56
KypCOBOI MPOeKT (paboTa) (cemecTp/gac.) - -
Kontposs (3x3amen/3auér, gac.) 9K3.,364ac. | 5k3.,36y4ac.

Jonenk, 2023 r.
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Paboyas nmporpaMma AUCHUILTHHBI « DJIEKTPOCHAOKEHHE TOPOIOB» COCTaBIIEHA B
COOTBETCTBUHU C Yy4YEOHBIMH IUIaHAMH IO HANpaBJIeHHIO MOAroToBKH 13.04.02 «Dnek-
TPOSHEPreTHKA U 3JIEKTPOTEXHHUKA», (HalpaBlIeHHOCTh (Ipoduib) «DneKTpocHabKeHwe
u sHeprocOepexxenue») aus 2023 roxa mpuéma 1Mo OYHON M 3a04HOU (GopMaMm obyde-
HUSL.

CocraBurens:

JlonieHT Kadenpsl dMeKTPOCHAOKEHUS

IIPOMBIIIICHHBIX IPEIIPUSI THIA

¥ TOPOJIOB,
K.T.H., JOLICHT /%fé Sxumummuza B.B.
S AR

Pabo4as nporpaMma paccMOTpeHa M NPHHATA Ha 3acelaHuM Kabeapsl «Dnek-
TPOCHA0KEHUE IPOMBIIIICHHBIX IPEIIPUSITHN U TOPOIOBY
[TpoTOKOJI OT « 75 » ©2 2023romaNe ¢

3aBenyronmii kadgenpoi Jlermos A.B.
(n (®.1.0.)

Pabouas nporpamMma oxodpeHa yueGHO-MeToqu4eckoii komuccueii JJOHHTY
I10 HampaBJIeHHUIO TOAroTOBKH 13.04.02 «OnekTposHepreTuka u 3JIeKTPOTEXHUKAY.

[IpoTOKOT OT «_ 4% » 03 2023 roma Ne 2
I[Npencenarens — - Txauenxo C.H.
(moznuck) (®.1.0.)

Pabouas nporpamma nmpopsena it 20 roja npuéma Ha 3aceflaHuM Kadeapsl
«ONEKTPOCHA0KEHNE MPOMBIIUICHHBIX IPEIIPUSITHNA U TOPOIOBY.

IIpoTokomn oT « » 20 ©  roma Ne

3aBenyromuii kapeapoit

(moamuce) (®.1.0.)

Paboyas nporpamma npoasiena s 20 roxa npuéMa Ha 3aceqaHuy Kadeapsl
«OJIEKTPOCHA0KEHNE TPOMBIIILICHHBIX PEANPUATHN U TOPOIOBY.

IIpoTokomn OT « » 20 roma Ne

3aBenyrouuii kagenpoi

(moamnuce) (®.1.0.)

Pabouas mporpamma nposiena 1us 20 roja mpuéMa Ha 3aceiaHuy Kadeapbl
«DIEKTPOCHA0KEeHNE TPOMBIIUICHHBIX PEANPUATAN U FOPOIOBY.
IIpoToxoi oT « » 20 roma Ne

3aBenyromuii kadeapoit

(moanwce) (®.1.0.)



1 OBBEKT, HEJIb 1 3AJIAYX OCBOEHUSA ITUCHUIIJIMHBI

JuciuminHa  paccMaTpuBaeT OCOOCHHOCTHM  pacyeTa Harpy3oK — KHWIIBIX,
OOIIECTBEHHBIX 3/IaHUM, MPU CMEIIAHHOM IHUTAHUM TOTPEOUTENEH; OCOOEHHOCTH
MPOECKTUPOBAHUS TOPOJCKUX AIEKTPUUECKUX CETEH.

Llenpr0 MUCHMIUIUHBI SBISETCS — JaTh CUCTEMY 3HAHUU MO AJIEKTPOCHAOKEHUIO
KPYMHBIX U CPEIHUX TOPOAOB, KHUJIBIX U OOIIECTBEHHBIX 3[aHHM, HAYUYUTh €ro Mpou3-
BOJUTH HEOOXOAMMBIE PacdeThl C IIeNIbI0 BbIOOpAa AKOHOMUYECKH 3()(PEKTHUBHBIX U
HAJIC)KHBIX CXEM JJIEKTPOCHAOXKEHHs, 00ECTIeUeHUsI PKOJOTUUYECKOW OEe30MacHOCTH ¢
MUHUMAJIbHBIMU OTPULIATEIHHBIMU BO3JCHCTBUSMU Ha TOPOJICKYIO Cpely, Kak B HOP-
MaJIbHBIX, TAK U aBAPUUHBIX YCIOBUSIX IKCIUTyaTaIlUH 3JIEKTPOOOOPYAOBAHHUS.

B pe3ynbraTe 0OCBOSHUS NaHHOW TUCIUIUIMHBI CTYICHT JO0JDKEH:

3HATh:

- IPUHLHUIIBI TOCTPOEHUSI CUCTEM 3JIEKTPOCHA0XKEHUS KPYIIHBIX U CPETHUX TOpO-
JIOB, COCTaB 3JIEKTPOOOOPYJOBaHMSI, CUCTEM 3aLUTHI TOPOACKUX CETEH U Ipa’kJaHCKUX
OOBEKTOB, CUCTEM aBTOMATHUKH JJIsl PE3ECPBUPOBAHUS MUTAHUS; BIUSHUE CUCTEM HJICK-
TPOCHA0KEHUS Ha J)KU3HEIEATEIbHOCTh YEJIOBEKA U SKOJIOTHIO.

YMETh:

- IPOBOJAUTDH PACUETHl HArPY30K KUIJIBIX U OOIIECTBEHHBIX 3JaHU, TpaHchopma-
TOPHBIX U PaCHpeleIUTEeNbHBIX MOICTAHIINMA, PACUEThl ANEKTPUIECKUX CETEH TOPOJIOB;
BBIOMpaTh amnmapaThl 3alUThl M YIPaBICHUS] CHCTEM 3JIEKTPOCHAOKEHHUSI ropojia; pac-
CUUTHIBATh BO3MOKHOCTH MPSMOTO ITycka ABurarens (udra, Hacoca U JIp.) MPH MPOeK-
TUPOBAHUU AIIEKTPUUECCKUX CETEH JKMUIIBIX U OOIIECTBEHHBIX 3TaHUM.

BIIQ/ICTh!

- HaBBIKAMU MPAKTUYECKOTO OCYIIECTBICHUS TEXHUKO-IKOHOMUYECKOTO 0OOCHO-
BaHUsl MPOEKTOB; HAaBbIKAMU pacyeTa Harpy3o0K >KWJIBIX U OOILECTBEHHBIX 3/1aHUM;
HaBbIKaMU BbIOOpA anmapaToB 3alUThl U YIIPABICHUS B AJIEKTPUUECKUX CETAX JKUJIBIX U
OOIIIECTBEHHBIX 3/1aHUM.

[lepeunciennble pe3ynbTaThl 00YUEHHUS SIBISIOTCS OCHOBOU 111 (POPMUPOBAHUS
CIEIYIOIIUX KOMIIECTCHIINM:

- CIIOCOOEH MPOEKTUPOBATh 0OBEKTH MPOPECCUOHATIBHON AESITENILHOCTA U Opra-
HHU30BBIBATh pabOTy 10 uX npoekTuposanuto (I1K-2).

2 MECTO JUCHUIIJIUHBI B OCHOBHOM OEPA3OBATEJIBHOM
IHPOI'PAMME

JucuuninHa OTHOCUTCA K 4acTH, (OPMHUPYEMOM ydaCTHUKaMU 00pa3oBaTeNlb-
HBIX OTHOLIEHUH broka 1 nucuunnun (Moayei) yueOHOro IiaHa.

basupyercst Ha 3HaHUAX U YMEHHSIX, KOTOpbIE CTYACHT MPUOOpPEN MPU OCBOSHUU
IPEIIIeCTBYIOUMX TUCIUIUIMH, COOTBETCTBYIOIIUX IJIaHY MOJATOTOBKU OakaiaBpOB IO
HamnpasyieHuto 13.03.02 «DneKTposHepreTuka U MeKTPOTEXHUKay: « KOMMyTallMOHHBIE
anmapaThl U 3JIEKTPOOOOPYIOBAHHE CHCTEM JJIEKTPOCHAOKEHUs», «CBETOTEXHUUECKHE
YCTaHOBKH M CHCTEMBD», «NeKTpocHaOxeHue», «IIpoekTupoBaHue CUCTEM 3JIEKTPO-
cHaOXEeHUs»; CBSA3aHA C AUCHUILIMHAMH «MeToabl pacuera HaJeKHOCTH CTPYKTYpHO-
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CJIIOXKHBIX CXEM CUCTEM 3HCK’[‘pOCHa6}KCHI/IH», ((9HCpFOC6€p€}K€HI/IC B CHCTEMAX OJJICK-
TpOCHa6}KCHI/IH» IJIaHa IOATOTOBKH MAaruCTpoOB.

3HaHUSA U YMCHUA, HpI/IO6p€T€HHBIC IIpu OCBOCHHUH ,Z[aHHOﬁ AUCHUILINHBI, pCaln-
3YIOTCA CTYACHTOM IIpHU M3YYCHHH ITOCIICAYIOIIUX IUCHUIIINH — ((HpOTHBOﬁBapHﬁHaH
ABTOMATHKA J3JICKTPOTCXHUYCCKUX KOMIIJIICKCOBY, «Pa3zButne QJICKTPOTCXHUYCCKUX U
3HCpFOC6Cp€FaIOHII/IX CHCTCM), ((COBpCMeHHLIC CUCTCMBI JJICKTPOIIPUBOAA», IIPOXOIK-
JCHHHN FOCYI[&pCTBCHHOﬁ HUTOrOBOM aTTCCTalllH.

3 CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

3.1 Pacnpeesienne y4eOHbIX YaCOB M0 TeMaM JUCHMILUIMHBI U BUAAM 3aHATHH

HaumenoBanue Tem KoanuectBo yacoB
(conmepkaTenbHBIX MOJTYJICH ) (ounasi/3a0uHast popma)
B ToMm uncne
Bcero Jlexuun Jlabop. [Tpaxr. Cp
(Cemun.)

Tema 1. OGrm1re BOpOCHI 3JEKTPO- 6/6 2/0 - 2/0 2/6
CHAOXXCHHS TOPOJIOB.
Tewma 2. I'papuxu 3nexrpornorpediie-
HUS U DJIEKTPUYECKHE HArPy3KU I'0-
poxackoii cetu. OnpeienieHne pacueT- 13/14 4/2 -/- 6/2 3/10
HBIX Harpy30K 3JI€MEHTOB TOPOJCKUX
AJIEKTPUYECKUX CETEM.
Tema 3. CxeMbl 1 HICTOYHUKH DJICK- 10/9 41 - 40 o/8
TpOCHAOKEHHUs TOpoJIa.
Tema 4. CxeMbl 1 KOHCTPYKTUBHOE
UCIIOJTHCHUE TOPOJICKUX DIICKTpUYe- 13/10 8/1 -/- 2/1 3/8
CKHUX CETEH.
Tema 5. OcoOCHHOCTH 3aIUTHI U aB-
TOMATH3aIlIUH TOPOJICKUX JICKTPHYEC- 6/8 4/0 -/- 0/0 2/8
CKHUX CETEM.
Tema 6. Mcnionb3oBanue ycTpoiicTBa
3aIMTHOTO OTKIIIOUEHHUS B CETAX 10 14/11 8/2 -/- 3/1 3/8
1000 B.
Tema 7. TArossle MOACTAHIINAM. 6/8 4/0 -/- 0/0 2/8
KonTakTHas paboTta (IONMOTHUTENb- 46
Hasl)
KypcoBas pabota (1poexr) -/-
Hroro no BunaM 3aHsTHiA 72/72 34/6 -/- 17/4 17/56
KonTtpos 36/36

Hroro: 108
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dopMupoBaHUE KOMIIETEHIIHII B pe3yJibTaTe OCBOEHHUS TeM TUCHMUIIINHBI

Komnerennuu TeMbl TUCIMITIIMHEI, HAlleJICHHbIE HAa ()OPMHPOBAHNE
KOMIICTCHIINU
[1K-2 Tewmsr 1-7
3.2 Jlekuuu

Tema 1. OGue BONpocCkl 3JEeKTPOCHAOKEHUS TOPOIOB.

ConepxkaHue TeMsbl 1:

3anaun kypca. OcoOeHHOCTH MIIaHUPOBaHUs. PoJib AekTposHepruu B 3Heproda-
JaHce ropoja. Borpoc pacnpeneneHus 3JIeKTPO3HEPTUH B Mpeiesiax ropoaa. Buael no-
TpeOuTenen AMEKTPOIHEPTUN U CTPYKTYpa AIeKTpornoTpedaeHus. KoMiekcHoe aiek-
TPOCHAO0XKEHUE TOPOJICKUX MOTpeOUTemnei.

Jluteparypa k Teme 1: [1]

Tewma 2. I'paduku 3nekTponoTpeOaeHus U JIEKTPUIECKHE HArPY3KU TOPOICKOM
CETH.

ConepaHue TeMBbI 2:

I'paduku Harpy3ku moTpeOUTeNie 3IEKTPOIHEPTUH (KUIIbIE M OOIIECTBEHHBIC
3IaHUs, NPEANPUATHSI KOMMYHAIBHOTO XO3SIMICTBA M MPOMBIIIEHHOCTH, JIEKTPOTPAHC-
nopTa) U 3HAYCHHUS WX Makcumyma. [loHsTHE pacueTHOl Harpy3Ku U IMOJYy4acOBOTO
Makcumyma. BepositHoctu yuactus B makcumyme. KoadduimenTsi: cripoca, yqactus B
MaKCUMYyMe€, Pa3HOBPEMEHHOCTH MAKCUMYMOB Harpy3okK.

OrnpeneneHre pacuyeTHBIX Harpy30K 3JIEMEHTOB FOPOJCKUX AJIEKTPUUECKUX CETEN
(Ha BBOJIE B KBAPTHUPY; CTOSKOB; HA BBOJIAX B >KHJION JJOM M OOIIECTBEHHOE 3/1aHUE; TTU-
TaIIUX U paclpelenuTeNbHbIX TUHUN HanpsbkenueM 380 B ropoackoit TII; nunwmii
MUTAIONINX U paclpeeIUTEeNbHbIX ceTel HanpsbkeHueM Boiie 1000 B).

Jlutepatypa k Teme 2: [1, 2]

Tema 3. CxeMbl U UCTOYHUKH JIEKTPOCHAOXKEHUS TOPO/Ia.

ConepxaHue TeMbI 3:

Kareropuu s1neKTponprueMHUKOB TOPOJICKUX MOTPEOUTENEH.

OcHoBHBIE TPeOOBAHUS K CXEMaM T'OPOJICKUX AJIEKTPUUYECKUX CETEH MO HaJIeKHO-
CTU DJICKTPONOTPEOeHUS MOTpeOUTEIeH U KauecTBa JICKTPUUYECKONU sHepruu. Bims-
HUE€ Ka4eCTBA HAMPSHKEHUS HA AJIEKTPONIPUEMHUKH 30aHui. HOMUHaAIbHBIE HATIPSKEHUS
ropojickux cerei. KoMriiekCHbIe CXeMbl Pa3BUTHSI DJIEKTPOCHAOKEHUS TOpoIa U IJICK-
TPUYECKUX ceTeil. TpeOOoBaHMs K MCTOUYHUKAM JJIEKTPOCHAOXKEHHS M CYIIECTBYIOITUE
THUIIBI ICTOYHUKOB. KpaTkas XxapakTepucTuka HCTOYHUKOB AJIEKTPOCHAOKEHUSI.

NneanpHas cxema 31IeKTPOCHAOKEHUS Topoa.

Jlurepatypa k Teme 3: [1, 4, 6, 7]

Tema 4. CxeMbl 1 KOHCTPYKTUBHOE UCIIOJTHEHUE TOPOJICKUX DJICKTPUUECKUX CE-

Coneprxanue TeMsl 4:

OCHOBHBIE MPUHIMUIBI MOCTPOCHUS M CXEMbl TOPOJCKUX JJIEKTPUUECKHUX CeTel
pa3Hbix HamnpsbkeHui. [Iuraromme cetn 10-110 xB. Pacnpenenurenshubie cetn Hanpsi-
xenueM 10 (6) kB B coueranuu co cienyomuMy cXeMaMu ceTy HamnpsbkeHueM 10 1000
B: pa3oMKHYTBIMH, MPOAOILHO3aMKHYTHIMH, MONEPEUYHO-3aMKHYTHIMUA. Marucrtpalib-
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Hble cetu 10 (6) kB B coueTanuu ¢ 3aMKHyTOM ceTu HamnpspbkeHueM 10 1000 B (cioxHo-
3aMKHYTBIE€ CXEMBI). JIByXiTyueBble MarucTpajibHble cxembl Hanpsukenuem 10 (6) kB.

CxeMbl TUTaHUSl KUJIBIX JOMOB BBICOTOM JI0 5 3TaKeil BKIFOUUTEIBHO: C PE3EPB-
HOM MEPEMBIYKOM; C MIEPEKI0YaTENIMUA Ha BBOAaX. CXEMbI TUTAHUS KUJIBIX JIOMOB BBI-
coTtoi 9-16 aTaxkeil ¢ IByMsI IEPEKIIOYATEIAMU HA BBOJIaX; C TPEMS BBOJAAMU.

CxeMbl MUTaHUs KUIIBIX JTOMOB BbICOTOM 17 ataxkedt u 6onee. CXxeMbl CTOSIKOB.
Cxembl TpynnoBOil KBapTUPHOU ceTh. THUIOBBIE KOMIUIEKCHBIE CXEMBI PacIpeeICHUs
ANEKTPOIHEPTUH B KUJIBIX JoMaX. KOMIUIEKCHBIE CXeMBbl pacipeeieHus: JIEKTPOIHEP-
TUU B OOIIIECTBCHHBIX 37aHUSX.

Cxewmsl PII u TII. KoHcTpykTHBHOE MCHONIHEHHE JHHMM, ropojackux PIT u TII,
COEMHUTENBHBIX MMYHKTOB, BPY, BHyTpraomoBeix cereit. [lepeBoa AeHCTBYIOMMNX Ce-
Tei 6 kB Ha Hanpsbxenue 10 xB.

Jlutepatypa Kk Teme 4: [1, 2]

Tema 5. OcoO€HHOCTH 3aIIUTHI M aBTOMATH3ALUU TOPOJICKUX JIEKTPUUECKUX Ce-

ConepkaHHe TEMBI O:

3amuTa paauagbHbIX U MarucTpajbHBIX KaOEIbHBIX JUHUHN HanpsbkeHueM 10 (6)
kB, 3amura tpancdopmaropos ropoackux TII. 3ammura cereir no 1000 B. 3amurtHbie
annaparsl. ABTOMaTH4YECKHE BO3YIIHBIE BBIKIIIOYATEIN, UX 3AIIUTHBIE XapaKTEPUCTH-
KM, pa30poc xapakTepucTuk. Beibop aBTromaTnueckux BbikiItouarenei. [lpenoxpanure-
JIM, UX BbIOOP. 3allIUTHBIE XapaKTEPUCTUKHU MPEIOXPaHUTENEH, pa30poCc XapaKTEPUCTHK
IJTAaBKMX BCTABOK IIPEAOXpAHUTENCH HanpsukeHueM 10 | Beie 1000 B.

BbI0Op 3alMTHBIX anmapaTtoB MO YCJIOBHIO HAJEKHOTO OTKJIIOYEHHUS OJHO - H
MHOTO()A3HBIX 3aMbIKAHUN B CETAX C IIYyX03a3€MJICHHON HeWTpanbio. OCOOEHHOCTH aB-
TOMAaTH3alUA TOPOJCKUX JJIEKTpUYECKUX ceTell. ABP Ha BpIKIIOUaTensax Harpysku.
CxeMa BbIOOpOYHOM aBTOMATHU3AIMK, CXeMa U30MpaTeabHOro pesepBupoBanus. ABP Ha
koHTakTopax. Cxema 100% pe3zepBupoBaHusi, CXeMa IPU OrPAHUYEHHOM PE3EPBUPOBA-
HUMU.

Jlutepatypa k Teme 5: [1, 2, 5]
Tema 6. Ucnonp3oBanue yCTpONCTBA 3aIIUTHOTO OTKIIIOUEHUS B ceTsx 10 1000

Coneprkanue TeMbl 6:

KoHcTpyKknus, Ha3HaYeHNE U MPUHLNIN JIEUCTBUS YCTPOMCTB 3aUTHOTIO OTKIIIO-
yeHus. Buael u knaccudukanus ¥Y30. OcHoBHbIE HOpMUpYeMbIe TapameTpsl Y 30.

Cucremsl cereii: TT, TN-C, TN-C-S, IT. Opranuzanus cuctemsr TN-C-S B cu-
creme TN-C.

Hcnons3oBanne Y30 B cetax cucreM TT, TN-C, TN-C-S, IT

Pexomenpanuu no npuMenenuto ¥Y30. CucrteMa ypaBHUBAHUS TOTECHIIMATIOB.

Jlutepatypa k Teme 6: [4, 5].

Tema 7. TsroBbl€ NOJICTAHIINY.

ConepkaHue TeMbl /:

Krnaccudukanus TAroBeIX OACTaHIIUNA. TATOBBIC MOACTAHITUN TTOCTOSTHHOTO TO-
Ka. TsroBbie MOJCTaHIIMY IEPEMEHHOTO TOKA. TSATrOBbI€ MOJICTAHIIMU HA3EMHOTO 3JIEK-
TPOTPAHCIIOPTA.

Jlureparypa k Teme 7: [3].
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3.3 IlpakTnyeckue (CeMUHAPCKHE) 3aAHATHS

Ne Tema 3auHsaTHs OObeMm, yac. | Jlure-
/T OYH/3a0YH | parypa
XapakTepHuCTUKa CUCTEMBI AIEKTPOCHAOKEHHS rOpo/ia B 1ie-
1 JIOM, OCOOCHHOCTH MPUHITUITHATIBLHBIX CXEM JJICKTPOCHa0XKe- 2/0 [1,2]
HUS MaJIOTO, CPEJTHET0 U KPYITHOTO TOPOJIOB
I'padpuiku HArpy3Ku NOTPEOUTENEH FIEKTPOIHEPTUN (FKHITbIE
2 n O6H_ICCTB€HHBIG 3AaHus, OPpCANPUATHSA KOMMYHAJIBHOI'O X0~ 2/1 [l ZI
3STCTBA U IPOMBITIIUICHHOCTH, DJICKTPOTPAHCIIOPTa) U 3HAYE- '
HUS UX MaKCUMYyMa
3 OrnpezesieHne pacyeTHOM Harpy3KH KUJIOTO JIoMa 2/1 [1,2]
4 Onpeenenne pacueTHON Harpy3KH OOIIECTBEHHOTO 31aHUS 2/1 [1,2]
OHpeI[eJIeHI/Ie PACUCTHBIX HAIPY30K 3JICMCHTOB I'OPOACKUX
5 | 5JEKTPHYECKUX - IMHUH MUTAIONIUX M PACTIPEIETUTENBHBIX 2/1 [1,2]
cetell HanpspkeHueM Boiie 1000 B.
OCHOBHEBIE TpC6OBaHI/IH K CXEMaM IropoJICKUX 3JICKTpHUUC-
6 CKHX CETEH M0 HANEKHOCTH JIEKTPOIIOTPEOIEHHS TOTPEOH- 2/0 [1,6,7]
TCJICH U Ka4YCCTBA JJICKTPUUCCKOU SHCPIUU.
7 Pacuer ceret l;IO YCII0BUAM ITYCKA KOPOTKO3aMKHYTBIX JJICK- 2/0 [1’2
TPOABHUTATEINEH ==
8 Hcnonp3zoBanue Y30 B ceTsax 1o 1000 B. Cucrema ypaBHu- 3/2 [4,5]
BaHUs ITOTCHIINAJIOB.
Hro- 17/4
ro:
3.4 JlabGopaTopHble PpadoThl MO JUCHUILUIMHE Y4YeOHOM IUIaHE He
3aMJIaHUPOBAHO
3.5 CamocrosiTesqbHas padoTa CTyAeHTa
No Bunbl camocTosTebHOM paboThI CTYIEHTa O0Obewm,
n/m qac.
OYH/3a04YH
1 M3ydeHune JIeKIHOHHOTO MaTepuraia 4/27
2 [ToaroroBka K NpakTUYECKUM 3aHITUSM 4/20
3 IToaroroBka Kk j1abopaTopHBIM paboTam -/-
4 BEbInoHeHUe KypcoBOTO MPOEKTa -/-
5 BeInoiHeHUe KypcoBoil paboTEHI -/-
6 BrinosiHeHHEe MHAMBUAYJILHOTO 3aJaHUS 9/9
HWroro: 17/56

3.6 KypcoBoii npoekT (pa6oTa), MHAUBHAYAJIbHOE 3aaHHUE
KypcoBoii npoekT (padoTa) Mo AUCHUILUIMHE YY€OHBIM IIJIAHOM HE MPEIYyCMOTPEH.
JIJist OLIEHKH YpPOBHSI MPAKTUYECKOTO MPUMEHEHHUS H3YYEHHOI'O TEOPETHUYECKOTO
Martepuajga MmpeaycMaTpUBAeTCsl BBIMOJHEHHE pacu€éTHOM paboThl. TemaTuka paOOThI
CBsI3aHa C MIPOEKTUPOBAHUEM CUCTEMBI JJIEKTPOCHAOXKEHHS TOPOJICKOTro paiioHa. Llens —
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3aKperuieHUe, CUCTEMAaTU3aIisl ¥ PaCIIMPEHUE TEOPETUYCCKUX 3HAHMM, CBS3aHHBIX C
POCKTUPOBAHUEM CHCTEMBI DJICKTPOCHA0KECHHUS TOPOICKHUX MTOTPEOUTEIICH.

B pesynbraTe BBINOJHEHUS paOOThI CTYACHT JOJDKCH: PACCUUTATh HATPY3KH KH-
JBIX JIOMOB, OOIIECTBEHHBIX M KOMMYHAJIbHO-OBITOBBIX MOTPEOUTENCH; ONpeneIuTh
YHCJI0 U MOITHOCTh TOPOJICKUX TpaHchopmaropHbix noactanimii (TIT); paccuntarh nu-
TaIOIIYIO CETh.

PexomeHIyeMblii 00beM TOSCHUTEIBHON 3allUCKU 110 WHAMBHyaJIbHOMY 3ajia-
HUIO — He 60see 12 crpanun popmata A4 (210x297 Mm).

4 ®OHA ONEHOYHBIX CPEACTB

4.1 Kpurepuu 1 mKajJdbl 1Jisi HHTETPUPOBAHHOI OlIEHKU YPOBHS copmMupo-
BAHHOCTH KOMIIeTeHIIUH

Cocmasnsaiowas KomnemeHyuu — noJTHOMa 3HAHUU

- HYJICBOM YpOBEHb: HEBEPHbIE, HE APIYMEHTUPOBAHHBIE, C MHOKECTBOM I'PYOBIX OLIU-
OOK OTBETHI Ha BOMPOCHI / OTBETHI HA JIBA BOIPOCA U3 TPEX MOJHOCTHIO OTCYTCTBY-
I0T. YPOBEHb 3HAHUI HUKE MUHUMAJIbHBIX TPEOOBAHMIA;

- MUHUMAJIbHBII YPOBEHb: JIaHbI HE MOJIHBIE, HE TOYHBIE U APIYMEHTUPOBAHHBIE OTBETHI
Ha BOMNPOCHL. YPOBEHb 3HAHWU HWKE MHUHUMAJIbHBIX TpeOoBaHMW. [[omyieHo MHOTo
rpyOBIX OIIKOOK;

- IIOPOTOBBIM YPOBEHB: JIaHbl HEJIOCTATOYHO IIOJIHBIE, TOYHBIE U apTryMEHTHPOBAHHBIE
OTBETHI HA BOIPOCHL. [[1T0X0 3HAaeT TEpMUHBI, ONPEAEIICHNS U IOHATHS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOILIEHUS], TPUHLUIBL. J{omy1ieHo MHOTO HEerpyObIX OMIMOOK;

- CpeIHUI YpOBEHB: [[aHbl JOCTATOYHO MOJIHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOIIPOCHI. B 11€7I0M 3HAET TEPMHHBI, ONPEIEIICHNS U MOHATUS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOLLIEHUSI, IPUHIUIBI. [{0MMyI11eHO HECKOIBKO HErpyObIX OLIMOOK;

- IPOJBUHYTHI YPOBEHb: AaHbl MOJIHbIEC, TOUHbIE U APTYMEHTUPOBAHHBIE OTBETHI HA BO-
IIPOCHL. 3HAET TEPMUHBI, ONPEACIICHNS U MTOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOILIEHUS1, MPUHUUIIBL. J[OMyIIEHO HECKOJIBKO HETPYObIX OLIMOOK;

- BBICOKMI YPOBEHbB: JIaHbI MOJHbIE, TOYHBIE U APTYMEHTHUPOBAHHBIE OTBETHI HAa BOMPO-
Chl. 3HAE€T TEPMUHBI, ONPEIECICHNS U IMOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOUIEHUS, IPUHLIHUIBL. J[OMyIIeHO HECKOIBKO HETOYHOCTEMN.

Cocmasnsaiowas KomMnemeHyuu — yMeHus

- HYJIEBOM YPOBEHB: IIOJIHOE OTCYTCTBHE IIOHUMAHUS CYTH METOJUKH PELICHUS 3aJauH,
JIOTTYIIIEHO MHOKECTBO IPyOeHIInX OMMOOK / 3a]JaHUSI HE BBITIOJHEHBI BOOOIIIE;

- MUHUMAJIbHBIN YPOBEHb: cllaboe MOHMMaHUE CYTH METOJIUKHU PELICHUs 3aJauu, JIOIy-
HieHbl TpyObie ommOKu. Permennst He obocHOBaHbl. He ymeer ucmonbp3oBaTh HOpMa-
TUBHO-TEXHUYECKYIO uTepaTypy. He opuenTupyercs B cienuanbHOM HAYYHOU JINTE-
paType, HOpMaTUBHO-IIPABOBBIX aKTax;

- TIOPOTOBBIM YPOBEHb: JOCTATOYHOE MOHUMAHUE CYyTH METOAUKU PEUICHMS 3aJau, J10-
nyieHsl omuOKky. PerieHust He Bcerzia 000CHOBAHbBI. Y MEET UCIOJIb30BaTh HOPMATHB-
HO-TEXHUYECKYIO Jureparypy. Ciabo opueHTHpyeTcsl B CHEeLMaIbHOM HAYYHOM JIUTe-
patype, HOpMAaTUBHO-TIPABOBBIX aKTaXx;
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CPEIHUI YypOBEHB: B LIEJIOM IOHMMAET CYThb METOIMKHU PELICHMS 3a4a4d, JOIYLIEHBI
oummOku. PemeHuss He Bcerna OOOCHOBaHBI. YMEET MCIIONb30BATH HOPMATHBHO-
TEXHUYECKYIO U CIIELIMAIIbHYIO HAYYHYIO JIMTEPATYPY, HOPMATUBHO-TIPABOBBIEC AKTHI;

IIPOJIBUHYTBIM YPOBEHB: B LIEJIOM IIOHUMAET CYTh METOAMKHU PEIICHU 3a7a4H, JOIyle-
Hbl HeTOYHOCTU. CriocoOeH 000CHOBATH PELIEHUs. Y MEET UCIOIb30BaTh HOPMAaTUBHO-
TEXHUYECKYIO U CIIELIMAIIbHYIO HAYYHYIO JIMTEPATYPY, HOPMATUBHO-TIPABOBBIC AKTHI;

BBICOKMI ypoBeHb: [loHnMaeT cyTh MeToaukH pemieHus 3aaaun. Crioco0eH 000CHOBATh
pELIeHHs. YMEET UCIOIb30BaTh HOPMATUBHO-TEXHUUYECKYIO U CIIEHUAIBHYIO HAyYHYIO
JUTEPaTypy, IEPEIOBOM 3apyOSKHBIN OMBIT, HOPMATUBHO-TIPABOBBIC aKThI.

Cocmasnsarowas KomnemeHyuu — 81a0eHuUe HAebIKaAMU

HYJICBOM YPOBEHB: HE MPOJAEMOHCTPUPOBAIT HABBIKH BHITIOJHEHUS MPO(HECCHOHATBHBIX
3aaa4. MCHbITEIBaET CyIIECTBEHHBIE TPYAHOCTH MPH BBIOJIHEHUH OTIEIIBHBIX 33]1a-
HUM;

MUHHUMAaJIbHBIN YPOBEHBb: HE IPOJIEMOHCTPUPOBAJI HABBIKHM BBITIOJHEHHUS MPOdheccHo-
HAJIBHBIX 3a7a4. VICIBITBIBAET CYIIECTBEHHBIE TPYIHOCTH MPH BBITIOJIHEHUH OTJICIIb-
HBIX 3aJIaHUM;

MIOPOTOBBIN YPOBEHB: BJIJIeCT OMBITOM IT'OTOBHOCTH K MPO(ECCHOHATILHON eI TEIBHO-
CTH U NMPOEeCCHOHATBPHOMY CaMOCOBEPIIICHCTBOBAHHUIO HAa IMMOPOTOBOM ypoBHE. Tpy-
JIOBBIC JICMCTBUS BBIMOJHSICT MEAJICHHO U HEKAUYE€CTBEHHO;

CpPEIHUHN YPOBEHb: BJIAJICET CPEIHUM OMBITOM TOTOBHOCTH K MPO(ECCUOHAIBHOU Jesi-
TEJILHOCTU U MPOGECCUOHAIIBHOMY CaMOCOBEPILIEHCTBOBAHUIO. Tpy/10BbIEe JEHCTBUS
BBITIOJTHSIET HA CPEJTHEM YPOBHE IO OBICTPOTE U KA4€CTBY;

MPOJABUHYTHIM YPOBEHB: BIIAJICET OMBITOM WU JOCTATOYHO BBIPAXKECHHOU JIMYHOCTHOU
TFOTOBHOCTH K MpO(PecCHOHATBLHON JEATENbHOCTU U MPO(PECCHOHATEHOMY CaMOCO-
BEPILIEHCTBOBAHMIO. BBICTPO M KaUECTBEHHO BBINOJIHIET TPYAOBBIE JCUCTBUS;

BBICOKMH YPOBEHbB: BJIAJICET OMBITOM U BBIPAXKECHHOCTHIO JIMYHOCTHOM TOTOBHOCTH K
poeCCUOHAIBHON JEATEIbHOCTH UM TPO(ECCHOHATIbHOMY CaMOCOBEPIIIEHCTBOBA-
HHIO. BBICTPO M KAUECTBEHHO BBIMIOJIHSET TPYAOBBIE JEUCTBUS.

Obobwennas oyenka cghopmuposanHocmu KOMnemeHyull
- HyJIEBOM YPOBEHb: KOMIIETEHLIUU HE CPOPMHUPOBAHBIL;
- MUHUMAJIHBIN YPOBEHb: 3HAUUTEIbHOE KOJIMYECTBO KOMIIETEHUIUI HE C(hOPMHUPOBAHO;
- MIOPOTOBBI YPOBEHb: BCE KOMMETEHIIMN C(OPMHUPOBAHBI, HO OOJIBIIMHCTBO HA MOPO-
rOBOM YPOBHE;
- CPeIHUI YPOBEHB: BCE KOMIIETEHLIMH C(POPMUPOBAHBI HA CPETHEM YPOBHE;
- IPOABUHYTHIA YPOBEHB: BCE KOMIIETEHLIMH C(POPMHUPOBAHBI HA CPEAHEM MIIM BHICOKOM
YPOBHE;
- BBICOKU YPOBEHb: BCE KOMITETEHIIMU C(HOPMUPOBAHBI HA BEICOKOM YPOBHE.
4.2 Bonpocsl K 3K3aMeHy
['pagocTpouTenbHas kiaccupukalys ropoos.
Bunpl motpebuTeneii u CTpYKTYPBI AJIEKTPONIOTPEOICHUS TOPOCKOTO paiioHa.
Kareropuu Haie:kKHOCTH TOPOACKUX MOTPEOUTENEH.
['paduku 31eKTpONOTPeOICHUS U SIEKTPUUECKUE HATPY3KU TOPOJICKOM ceTu.
Pacuder Harpy3oK KWJIBIX 3aHUAMN.

agrLONE
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Bri6op xonudecTBa 1 MoutHocTH TpaHchopmatopoB TII KuabIX paiioHOB.

/. BnusiHue KauecTBa 3JEKTPOIHEPTUU Ha pabOTy 3JIEKTPONPUEMHUKOB 31aHUI —
OTKJIOHEHHUS U KOJIeOaHUsI HAIIPsHKSHHUS.

8. BnusHue kauecTBa 3JIEKTPOIHEPTUU HA pabOTY ANEKTPOINPUEMHHUKOB 3aHUI —
HECUMMETPUS U HECUHYCOUIATTbHOCTh HAMPSIKEHUS.

9. IpunnunuanbHas cxema 3JIeKTPOCHA0KEeHUs ropoa.

10. Cxema 351eKTpOCHAOKEHHS MAJIOTO TOpPOIa.

11. Cxema 37eKTpOCHAOKEHUS CPEAHETO TOpOa.

12. Cxema 37eKTpOoCHAOXKEHHS KPYITHOTO TOPO/Ia.

13. CxeMbI MUTAIOLIUX U paclpeieTUTeNbHbIX ceTei 6-10 kB.

14. Cxemsl pacnpenenutenbHbix ceteit 0,38-10 kB.

15. Cxema nuTaHUs KUJIBIX IOMOB BBICOTOM JO IMSITH 3TaXEH.

16. Cxema rmuranus 9 - 16-3TaXHBIX KHUJIBIX JOMOB.

17. CxeMbl IuTanus XWILIX 17-25-3TaXHBIX JOMOB U OOJIceE.

18. Cxembl MUTaHUS TUHUN BHYTPU 31aHUM.

19. Tarosie noacrannuu. Knaccudukarusi.

20. PazHoBHUIHOCTH cUCTeM 3a3emiieHni. CucTemMa ypaBHUBAHUS MTOTEHITMAIOB.

IIpumep 3K3aMeHAIIMOHHOTO OHJIETA

I'OVYBIIO «/loneukuii HAIMOHAJIBHBIN TEXHUYECKUN YHUBEPCUTET»

[TporpamMma NOATOTOBKH: Marucrparypa

Hamnpasnenue noAroToBKu: 13.04.02 «D1€eKTpOIHEPreTUKA U SJIEKTPOTEXHUKA
HanpasnerHocTs (mpo¢ms): DNeKTpOCHAOKEHHE M YHEProcOepeKeHIe
CemecTp: 2

YeOHas IMCHHIUIMHA: DJIEKTPOCHAOKEHUE TOPOJIOB

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Bunpl motpebuTeneit u CTpyKTYphI SJIEKTPONOTPEOICHHS TOPOACKOTO paiioHa.

2. CxeMbl TUTAIOIIUX U pacipenenuTenbHbIX ceTeit 6-10 kB.

3. Onpenenuth Harpy3ky Ha BBojie B 16 oT. oM, 1 cekiusi, CHIIOBOE€ 000pYy0BaHUE —
anekTpoaBUraTeau TudToB Py, ,= 10 kBT, BeHTUIIATOpa NPUHYAUTETLHON BEHTUIISIIUN
Puowmac= S KBT (1 , =2, n .0 =1, K (e =0,5, COS @ ... = 0,75); BCTpoeHHOE OOIIIECTBEH-
HOE 3/[aHHE — MPOMTOBAPHBII MarasyH, IUIOLIAIb TOProBOro 3aa 150 M.

YTBepk/I€HO Ha 3aceTaHNH KadeIpbl OnexTpocHabX)eHNe TPOMBIIUIEHHBIX IPEAIPUSTHIA U TOPOJIOB
ITporokon Ne OT
3aB. kadeapoit Jlesmos A.B.
(oanucs) (®.1.0.)
DK3aMeHaTop SAxumummaa B.B.
(Toamuce) (®.1.0.)

4.3 Kputepum onleHUBaHUA

B kaxxaom OueTe comepKUTCs 1Ba TeOpeTHYeCKuX Bompoca (3amanue Nel u Ne2)
u 3amada (3amanue Ne3). 3amaHusAM MPUCBAMBAIOTCS CIEAYIONIHME BECOBBIE KOd(PuIm-
entsl: 0,3; 0,3 u 0,4. Cymma BecoBbIX KO3(PGUIIMEHTOB paBHA EAUHUIIE.

OtBet Ha Kax0€ 3aaHue onennBaeTcs o 100-6anpHOM 1TKAeE.
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B cnydae Teopetnueckoro 3amanus oneHka «100» cTaBUTCS B CiIydae MOJIHOTO
CHUCTEMHOTO PaCKpBITUSI BOMpoca 0e3 KakuxX-TuOO HETOYHOCTEH. bammbel cHMMaroTcs,
€ClIi B OTBETE YIYIICHBI Kakue-Tub0 BTOpOCTeneHHbie MOMEHTHI (10 10 GamioB), mo-
MYIIEHBI HECYIIECTBEHHbIC HETOYHOCTH (110 10 6aioB), AOMYIIEHBI CYIIICCTBCHHBIC He-
TOYHOCTH TP MPABWJIBHOM OTBETE B IeJIOM (1m0 25 OaylioB), IpU HEAOCTATOYHOM
IPEJICTABICHUHA MaTepUaioB (0auTbl CHUMAIOTCS KaK MPOIICHT HEIOCTAIOIIET0 MaTepHU-
aJia ¢ y4eTOM €ro 3HaYMMOCTH).

B cnyuae 3agaun onenka «100» cTaBuTCs NpH NpeICTABICHUM ITOTHOTO PELICHUS
C TPABWJIBHBIM XOJIOM ¥ TOYHBIM OTBETOM, IPU BEPHOM YKa3aHUU CIUHUI] U3MEPCHHUS
BCeX (PM3MYECKUX BEIIMYMH W BHITIOJHEHHOM IIOJIHOM aHAIHW3€ PE3yJbTaToOB (ECIH Tpe-
Oyercst). bamael CHUMArOTCS, €clii B PEIICHUU €CTh HECYIIECTBEHHBIE HETOYHOCTH, HE
MOBJIMSBIINE HA Pe3ynbTat (10 15 0amioB), HEBEPHO YKa3aHBI WM HE YKa3aHbI €UHU-
116l U3MEpeHns GU3NUECKUX BEIUMYHH (110 15 6aiIoB), TOMyMIEeHb! OTAEIbHBIE HETOYHO-
CTH B XOJIC PEIICHHS, HEe MCKA3UBIIHME XOJ PEIIeHUs B meiaoM (10 25 6amioB), HETOU-
HOCTh YHCIJIEHHBIX pe3yibTaToB (10 15 GamioB), ommOku B aHaiu3e pe3ynbTaTtoB (10 20
OaJsIoB).

WroroBast olieHKa 3a 5K3aMEH PACCUUTHIBACTCS KaK CyMMa MPOU3BEICHHM OLIEHOK
3a KaXXJ10€ 3aJ]JaHue Ha UX BECOBOU KOA(DPUITEHT.

[Ipumep pacueTa UTOTOBOM OLIEHKH MO SK3aMeHy. B Ouiere uMmeercs Tpu 3a1aHus
¢ BecoBbiMH Kod(pdumuentamu 0,3, 0,3 u 0,4. ITycTh OIEHKH 3a KaXI0€ 3aJaHHE 10
100-6ayutpHoOM mikane coctaBuin: 90, 80 u 85, coorBercTBEHHO. Toraa uTorosast oreH-
ka o sk3ameny cocrasiset: 0,3-90+0,3-80+0,4-85=85 6amnos.

[Tonyuennas omnenka mo 100-0ayutbHOM TTKaje OmMpenesseT OIEHKY IO HaIhuo-
HaJbHOM 1IKase u mkaie ESTS.

Cymma 6aminoB Ouenka Ouenka
no 100-0anpHOM HIKane no mkane ECTS 10 TOCYAAPCTBEHHOM LIKase
90-100 A OTan4HO
80-89 B Xoboro
75-79 C p
70-74 D v
60-69 E JIOBJIETBOPUTEIIEHO
35-59 F He
0-34 =4 YIOBJIETBOPUTEIBHO

* — ¢ 00s3aTEIbHBIM MMOBTOPHBIM U3YUCHUCM OUCHUILIJINHBI.

4.4 Tlpumep TeKyLIero onpoca Ha NPAKTHYECKUX 3aHATUAX

Ha npumepe temsl «I'paduku 31eKTponoTpeOaeHHs U FIEKTPUUECKUE HArPy3KU
TOPOACKOM CETH»
PazHoBugHOCTH TpaduKOB HArpy3KU NOTPEOUTENEH DIEKTPOIHEPTUH.
[ToHsiTHE pacueTHON HArPy3KHU.
[ToHsiTHE OTy4acOBOrO MaKCUMyMa.
[Tonsitue xordduimenta cmupoca.
[Tonsitue korpduirienTa ydacTvsi B MAKCUMyMeE.
Oco0eHHOCTH OmpeIeIeHUs] pACUE€THOM Harpy3ku Ha BBOJI€ B KBAPTHUPY, CTOSI-
KOB, Ha BBOJIE€ B JKMJIOHN JIOM.

oghkwhrE
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7. OnpeneneHue pacyeTHOW Harpy3Ku 0OIECTBEHHOTO 3/1aHMUS.

4.5 KypcoBoe npoekTupoBaHue
Y4eOHBIM MJIAHOM KYypCOBOE MPOSKTUPOBAHUE HE 3aIlJIAHUPOBAHO.

5 PEKOMEHAYEMAS JIUTEPATYPA

I. OcHoBHasi JuTepaTypa

1. IlpoexTupoBaHUE ANEKTPOCHAOKEHUS KUIOTO MUKpOpaioHa Tropojia : ydeOHoe
nocobue / A. B. Camnpsika, A. B. benoycos, A. I'. Toymkun, A. A. BonoBukos. — bei-
ropoJ : belropoackuil rocyJapCTBEHHbBIM TEXHOJIOTUYECKUUA YHUBEpcUTET uM. B.I.
Illyxosa, 9bC ACB, 2017. — 165 c¢. — ISBN 978-5-361-00469-0. — TekcT : 3Jek-
TPOHHBINH // DnekTpoHHO-OuOMMoTeunas cuctema [PR BOOKS : [caitit]. — URL:
http://www.iprbookshop.ru/80437.html

2. Banees, 1. M. MeTtoauka pacueTa pexuMa padOThl CUCTEMBI DJIEKTPOCHAOXKe-
HUS TOPOJICKOTO paiioHa : MoHorpadus / 1. M. Banees, T. A. MycaeB. — Kazansb : Ka-
3aHCKHH HallMOHAJbHBIN UCCJIEI0BATEILCKUN TEXHOJIOTUYECKUI YHUBEpCHUTET, 2016, —
132 c. — ISBN 978-5-7882-2093-2. — TekcT : AJNEKTPOHHBEIN // DIEKTPOHHO-
OubMoTeuHast cucrema IPR BOOKS : [caitT]. — URL:
http://www.iprbookshop.ru/79324.html

3. Comnos, B. H. Cucremsl 351eKTpOCHA0KEHHS JIEKTPUUECKOTO TpaHCIIOpPTa Ha
noctossHHOM Toke : yueOHuk / B. M. Comnos, H. U. IllypoB. — HoBocubupck : HoBocu-
OMpCKUIl TOCYJapCTBEHHBIN TeXHUUECKU yHUBepcuTeT, 2013. — 726 ¢. — ISBN 978-

5-7782-2068-3. — TekcT : 2MeKTpOHHBIN // DNeKTpoHHO-OMOIMoTeuHas cuctema [PR
BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/45123.html

I1. lonmosiHUTEIbHAS JIMTEpaTypa

4. IIpoeKkTUpOBaHUE U PACUET CUCTEM IIEKTPOCHAOKEHHSI OOBEKTOB U AJIEKTPO-
TEXHUYECKUX YCTaHOBOK : yueOHoe nmocodue / FO. H. /lementres, H. B. I'yces, C. H.
Kmanues, C. M. CemenoB. — Tomck : TOMCKUI TONUTEXHUYECKUA YHUBEPCUTET,
2019. — 363 c. — ISBN 978-5-4387-0858-2. — TekcT : 27€KTPpOHHBII // DIEKTPOHHO-
oubmmoreunas cuctema IPR BOOKS : [caiit]. — URL.:
http://www.iprbookshop.ru/96103.html

5. DnexktpocHabxenue. BeiOop 1 mpoBepka TOKOBEAYIIMX YaCTEH U KOMMYTaIlu-
OHHBIX aNmnaparoB : METOJAMYECKUE YKa3aHUA K MPAKTHUYECKUM U KypcoBOor paboTam /
coctaBurenu T. B. CuHtokoBa. — JIuneux : JIunenkuii rocy1apcTBEHHbIA TEXHUYECKUI
yauBepcuteT, 9bC ACB, 2014. — 63 ¢. — ISBN 2227-8397. — TeKcT : 2JICKTpOHHBIN
// DnexTpoHHO-0nOmoTeuHas cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/55183.html

6. Kycko, A. Cetu anekTpocHabxkeHusi. MeToasl U cpe/icTBa 00eCIeueHHs Kaue-
ctBa sHepruu / A. Kycko, M. Tommncon ; nepeBoa A. H. Pa6oazeii. — Capatos : [Ipo-
dbob6pazoBanue, 2017. — 334 ¢. — ISBN 978-5-4488-0088-7. — Tekcrt : 27eKTpOHHBIN
// OnextponHo-o6nbmoreunas cuctema IPR BOOKS : [caiit]. — URL.:
http://www.iprbookshop.ru/63797.html



http://www.iprbookshop.ru/80437.html
http://www.iprbookshop.ru/79324.html
http://www.iprbookshop.ru/45123.html
http://www.iprbookshop.ru/96103.html
http://www.iprbookshop.ru/55183.html
http://www.iprbookshop.ru/63797.html
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7.TOCT 32144-2013 — «2Onextpuueckas s3Heprusi. COBMECTUMOCTb TEXHUUECKUX
CpeICTB dJeKTpoMaruuTHas. Hopmbl kauecTBa 3J€KTPUUECKOM SJHEPTUHU B CUCTEMAX
ANEKTpOCHa0keHus o01ero HasHaueHus». — M.: Ctanaaptundopm, 2014.

6 YYHEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHbI
Y4eOHo-MeTOAUYeCKHe U3aHNs, pa3padoTrannbie B IOHHTY:

8. Metoauveckne pEeKOMEHIAIMUA K CaMOCTOATEIBLHON paboTe MO MHUCIMILINHE
"DnekTpocHa0keHre TopoaoB" [DNEKTPOHHBIN pecypc] : I 0OydJarommxces Mo Mpo-
rpaMMe Maructparypbl HarpabiieHuss noarotoBku 13.04.02 "DnekTposHepreTuka u
AJIEKTPOTEXHUKA" : MarucTepckas mporpamma "IIeKTpOoCHAOKEHNE U IHEPTOCcOepekKe-
Hue" Bcex popm obyuenus / TOYBIIO "JOHHTY", Kad. snexTpocHaOxeHuUst mpom.
NpeanpusaTaid 1 ropoaoB ; [cocT. B.B. Axumummunal. - 1 M6. - Jloneuk : TOYBIIO
"ITOHHTVY", 2020. - 1 ¢aitn. - Cucrem. TtpeboBanus: Acrobat Reader.
http://ed.donntu.ru/books/21/m5922.pdf

9. MeTonnueckne yKa3aHusl K BBITIOJHEHUIO WHIUBUYAIBHOTO 33JIaHUS 110 JIUC-
HUIUTMHE "DIeKTpOoCHa0X)eHUEe TopoioB" [DIEKTPOHHBINA pecypc] : s 00yJaromuxcs
[0 MPOrpaMM€E MarucTpaTtypbl HampasiieHUs: oArotToBku 13.04.02 "DnekTposrHepreTu-
Ka U 3JIEKTPOTEXHUKA" : MarucTepckas nporpamma "DIeKTpocHa0KeHUe U 3Heprocoe-
pexenue" Bcex popm obyuenus / 'OYBIIO "IOHHTYVY", Kad. snexkrpocHabxeHuUs
IPOM. MPEANPUITHI U TOpoJoB ; [cocT.: B.B. SAxkumumuna, O.A. llleBuenko]. - 287 KO.
- Honeuk : FTOYBIIO "JOHHTY", 2020. - 1 ¢daiin. - Cucrem. TpeboBanus: Acrobat
Reader. http://ed.donntu.ru/books/21/m5918.pdf

10. Meroaudeckrue pEeKOMEHIAIMA K TPOBEICHUIO MPAKTHYCCKUX 3aHATHH I10
TUCIUTUINHE "DNeKTpocHabkeHne TopoJioB" [DIEeKTpOHHBIN pecypc] : st oOydaro-
IIMXCSl [0 MpPOrpaMMe MarucTpaTypbl HampabieHus noarotoBku 13.04.02 "Onektpo-
DHEPreThKa M JJIEKTPOTEXHUKA" : Marucrepckas mporpamma "IJIeKTpocHaOXKeHHE U
sHeprocoepexxenne" Bcex ¢dopm odyuenus / 'OYBIIO "JOHHTY", Kad. snexrpo-
CHA0XEHHUS MTPOM. MPEANPUATHN U TOpoaoB ; [cocT.: B.B. Sxumummna, O.A. IlleBueH-
ko]. - 809 K6. - lonenk : TOYBIIO "JOHHTYVY", 2020. - 1 ¢aiin. - Cucrem. TpeboBa-
Hust: Acrobat Reader. http://ed.donntu.ru/books/21/m5927.pdf

DJIEKTPOHHO-MH(OPMALMOHHBbIE PeCypChI
OBC JIOHHTY - http://donntu.ru/library
9BC IPR BOOKS — http://www.iprbookshop.ru/.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE AUCHUIIJINHBI

1. Yuebnas ayauropus Ne 8.405 y4ueOHblil kopnyc 8 aisi 3aHATUHN JEKIIMOHHOTO
THUIIA, TPAKTUYECKUX 3aHSATHI, TPYINIIOBBIX U MHIWBHUIYAJIbHBIX KOHCYJIBTALIUM, TEKY-
IIET0 KOHTPOJISL U MPOMEXKYTOUHOM aTTecTalluu (CHelraln3upoBaHHas MeOelnb: JocKa
ayJIMTOPHAsl, CTOJIbI ayJAMTOPHBIE, CTYJIbsl YYEHUUECKUE, TEMOHCTPALIMOHHBIE IJIAKaThI,
JIEMOHCTPALIMOHHBIE CTEH/Ibl; MYyJIbTUMEIUIHOE 000pYyJ0BaHHE: HOYTOYK, OlepalloH-


http://ed.donntu.ru/books/21/m5922.pdf
http://ed.donntu.ru/books/21/m5918.pdf
http://ed.donntu.ru/books/21/m5927.pdf
http://donntu.ru/library
http://www.iprbookshop.ru/
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Has cuctema Microsoft Windows XP Professional, Libreoffice 5.1.0 (nmunenszus GNU
LGPLv3+u MPL2.0)).

2. YueOHas ayautopus Ne 8.405 yueOHbIN KOpIyc 8 1 MPAKTUUYECKUX 3aHATHH,
IPYNIOBBIX M MHJMBHUAYATIbHBIX KOHCYJIbTALMWA, TEKYIIETO KOHTPOJIS U MPOMEKYTOU-
HOM aTTecTanuu (cnenuaiu3upoBaHHas MeOesb: JOCKa ayJAUTOpHAs, CTOJIBI ayAUTOP-
HBIC, CTYJIbsl YUCHUUECKHE, IEMOHCTPAIMOHHBIC MIJIAKAThI, IEMOHCTPAIIMOHHBIE CTEH/IbI;
MyJIbTUMEIUIHOE  000pyJdOBaHME: HOYTOYK, omepanudoHHas cuctema Microsoft
Windows XP Professional, Libreoffice 5.1.0 (munen3us GNU LGPLv3+ u MPL2.0)).

3. IMomemennst y1s1 cCaMOCTOSTEIBHONU PabOThI ¢ BO3MOYKHOCTBIO TIOJIKITFOUEHUS K
cetu "HuTepHer" u oOecredeHWeM JOCTyNa B DJICKTPOHHYIO HH(POPMALMOHHO-
00pa3oBaTeNbHYIO Cpely OpraHU3allMi: YUTAJIbHbIC 3aibl, yueOHble kopiyca 2,3 (Kowm-
MBIOTEPHAS TEXHUKA C BOZMOKHOCTBIO TTOAKITIOUEHUS K cetu «HTepHeT» 1 obecredeHu-
€M J0CTyla B 3JIEKTPOHHYIO HMH(POpPMAIMOHHO-00pa3oBarensHyo cpeay (QMOC JIOH-
HTY) u sanextponHo-6ubmmoreunyio cucremy (3bC [PRbooks), a Takike BO3MOKHOCTBIO
WHVBUAYAIBHOTO HEOTPAaHMYEHHOTO jJocTymna odydarommxcsi B 9bC u OUOC nocpen-
ctBoM Wi-Fi ¢ mepcoHanbHbIXx MOOMIBHBIX ycTporctB. OC- Microsoft Windows 7,
OpenOffice 2.0.3 — o6mectBennas aunensus MPL 2.0, Grub loader for ALT Linux -
muniensust GNU LGPL v3, Mozilla Firefox - mumnensuss MPL2.0, Moodle (Modular
Object-Oriented Dynamic Learning Environment) - nunensus GNU GPL).



